A common but difficult task for a hospital when it decides to open a freestanding ambulatory surgery facility is how to decide which surgical procedures should be done at the new facility. This is necessary in order to determine how many operating rooms to plan for the new facility and which ancillary services are needed onsite. In this case study, we describe a novel methodology that we used to develop a comprehensive list of procedures to be done at a new ambulatory facility. The level of anesthetic complexity of a procedure was defined by its number of ASA Relative Value Guide basic units. Broad categories of procedures (e.g., eye surgery) were defined according to the International Classification of Diseases, Ninth Revision, Clinical Modification. We identified 22 categories that are of a type that every procedure in the category has no more than seven basic units. In addition, by analyzing all procedures that the hospital being studied actually performed on an ambulatory basis, we identified six other categories of procedures that were of a type that all procedures eligible for surgery at the new facility had seven or fewer basic units.
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(Anesth Analg 2002;95:78 -82) A common but difficult task for a hospital when it decides to open a freestanding ambulatory surgery facility is how to decide what surgical procedures should be done at the new facility. This is often the first step to determining how many operating rooms to plan for the new facility. The decision also affects what ancillary services are needed on-site for safe care (e.g., on-site laboratory testing or blood storage).
No systematic method has been reported for deciding on a list of procedures that are of a sufficiently simple anesthetic (case) complexity that they can be done safely at an ambulatory surgery facility. The task is surprisingly difficult. Even at ambulatory surgery facilities, patients undergo tens of thousands of different surgical procedures and combinations of procedures (1, 2) .
This study was done from the perspective of a health care system planning a new freestanding, geographically independent, multiple-specialty ambulatory surgery facility. The hospital administrators had already decided that this facility would do outpatient surgery, including 18-or 23-h-stay cases such as laparoscopic cholecystectomy and laparoscopic gynecological procedures. Yet, otherwise, the surgical procedures to be done at this facility had not been chosen.
There had been informal surveys of surgeons, nurses, and anesthesiologists regarding what procedures should be done there. Yet these led to imprecise and contradictory lists.
The first of three goals of this study was to develop a comprehensive list of procedures being done at the hospital that could be done safely at this facility. For example, cardiac surgery procedures would be unsuitable, and cataract extraction would be acceptable.
To tackle this issue, we aimed to apply an automated strategy for describing the anesthetic complexity of cases (1) . This strategy uses the American Medical Association's Current Procedural Terminology (CPT) codes and the corresponding American Society of Anesthesiologists' Relative Value Guide (ASA RVG) basic units (1, 3) . The two are related electronically by the ASA RVG Crosswalk™ (1999 edition; ADP Context, Inc., Westmont, IL). This computerized table has two columns: one with a CPT code and the other with the corresponding number of basic units. The ASA publishes annual updates of the ASA RVG base units to reflect changes in medical and surgical practice.
The anesthesia ASA RVG basic units measure the usual work of providing anesthesia care for a procedure "apart from" anesthesia time. The basic units are related, as a rank scale, to the physiological complexity of a procedure (1) . For example, knee arthroscopy has three ASA RVG basic units. Prostatectomy has 7 U. Renal transplantation has 10 U. Heart transplantation has 20 U. An anesthesia group could specify, months or years before cases are scheduled, the maximum number of ASA RVG basic units that they consider suitable for doing a surgical procedure at a facility (1) .
For example, the administrators, surgeons, and anesthesiologists at the hospital under study had decided that laparoscopic cholecystectomies would be done at the new ambulatory surgery facility. The ASA RVG basic units for this procedure are seven. Using this strategy, if a case is scheduled that has more than seven basic units, then the planned case is flagged immediately for review (1) . Other institutions may choose a value different from seven basic units.
The hospital also needs to estimate the number and hours of cases currently performed at the hospital that can be moved to the new ambulatory surgery facility. This estimation can be done by counting all cases that have no more than the prespecified maximum number of basic units.
Yet this strategy of using the ASA Crosswalk has two limitations for estimating case volume at the new ambulatory surgery facility. First, the resulting list has thousands of acceptable procedures and is difficult to interpret. Second, CPT codes are the US physician billing codes. They are not used in other parts of the world. In this case study, for example, the hospital creating the ambulatory surgery facility was in Canada. Canadian physician billing codes and their corresponding anesthesia basic units cannot be used practically, because the codes are not available as electronic tables (Carole Steel, Ministry of Health of Ontario, Provider Services Branch, personal communication, 2000).
We hypothesized that we could develop a comprehensive list of procedures that could be done safely at this Canadian facility by using the following three steps. First, we would define broad categories of procedures (e.g., eye surgery) according to the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). Then, we would identify which of the 86 categories are of a type that every procedure in the category has no more than the predetermined maximum threshold of seven ASA RVG basic units. We did this step twice, using different methodologies. Second, we would find, by using patient data from the study hospital, which other categories of procedures were of a type that all cases actually eligible for surgery at the new facility had seven or fewer basic units. This means that even though some of the procedures within the category had more than 7 U, they were either not done at the hospital or had a length of stay longer than overnight. Finally, we would use this list of procedures from the study hospital to decide for what categories of procedures the surgeons at the hospital performed an average of at least 8 h of ambulatory cases per week, making it worthwhile to perform the cases at the new ambulatory surgery facility.
Methods
We reviewed all 25,535 elective surgical cases done between April 1, 1999, and September 30, 2000, at two university-affiliated Canadian teaching hospitals. We included patients who were 11 yr or older and had hospital length of stays of 0 or 1 days, leaving 17,531 cases. We also excluded all orthopedic cases from the study, because surgeons did most of these cases at a different hospital from the two whose ambulatory cases were being consolidated.
We categorized the remaining 16,218 cases by using each case's primary ICD-9-CM procedure. This international standard is the US National Center for Health Statistics' modification of the World Health Organization's ICD-9. We did not use the World Health Organization's ICD-10 because it was not in use at the hospitals. ICD-9-CM coding contains many "categories," each of which refers to a specific body system (e.g., "operations on thyroid and parathyroid glands"). We wrote Excel Visual Basic computer code (Office 2000; Microsoft, Redmond, WA) to perform the analysis.
We reviewed all cases that had a primary ICD-9-CM category that had been done at the hospital at least 100 times (Tables 1 and 2) . First, for each case reviewed, we got its primary ICD-9-CM procedure. From this ICD-9-CM procedure, by using a CPT/ICD Crosswalk, we obtained the corresponding CPT codes (Fig.  1 ). Each case's primary procedure had from 1 to 122 corresponding CPT codes. Second, for each of the possible CPT codes, we used the ASA 1999 Crosswalk to get the proper cross-referenced ASA RVG anesthesia basic units. Third, for all cases that had at least one corresponding CPT with seven or more basic units, we manually checked the CPT to ensure that it was relevant to the ICD-9-CM as the primary code. For example, ICD 65.39 is "other unilateral oophorectomy." One of the CPT codes for this ICD-9-CM code was 58210, "radical abdominal hysterectomy, with bilateral total pelvic lymphadenectomy and para-aortic lymph node sampling (biopsy), with or without oophorectomy." We excluded this CPT code from consideration, although we used ICD-9-CM 65.39, because in this context an ICD-9-CM code for radical abdominal hysterectomy would have been primary. Fourth, we recorded all categories of procedures for which all cases had seven or fewer basic units.
We also repeated the analysis, for results presented in Table 1 , by using a different methodology from that described in the preceding three paragraphs. This method did not rely on patient data from the hospitals but on procedure codebooks. We manually reviewed the ASA RVG itself, which gives basic unit values for each anesthesia CPT procedure. We read for each description the relevant category of procedure (i.e., organ system). We compared the basic units with those that we had listed by using the above-mentioned analysis. Never did the maximum number of basic units differ. a These are categories of procedures for which all cases performed at the hospital had seven or fewer basic units, even though within the categories there are procedures with more than seven basic units.
Results
We identified 22 categories of surgical procedures for which all procedures in a category (e.g., surgery on the lens) had seven or fewer ASA RVG basic units (Table  1) . We identified six other categories of procedures for which the combination of length of stay of 0 days or 1 day and category was sufficient for all patients to have a maximum number of seven ASA RVG basic units or fewer (Table 2) . For example, breast procedures have five or fewer basic units, except for unilateral (85.47) and bilateral (85.48) extended radical mastectomy. These two include the excision of internal mammary and mediastinal lymph nodes, giving 13 basic units. Yet no breast surgery case with a length of stay of 0 days or 1 day had ICD-9-CM codes of 85.47 or 85.48. Thus, all ambulatory breast surgery procedures had five or fewer basic units.
We then used this list of procedures to evaluate for what categories of procedures the surgeons at the hospital do enough ambulatory cases to make it worthwhile to do the procedure at the new ambulatory surgery facility. Nine of the categories of procedures had an average of at least 8 h of ambulatory cases per week at the hospitals ( Table 3 ). All nine categories were ensured to have seven or fewer ASA RVG basic units, from Tables 1 and 2 .
Discussion
Any facility can use Table 1 to list categories for which all procedures have seven or fewer basic units. Table 2 lists categories for which all cases at the hospital under study with a length of stay of 0 days or 1 day had seven or fewer basic units. However, since each category in Table 2 has procedures within it that have more than seven ASA RVG basic units, the results presented in Table 2 may not apply to some other facilities. Table 2 would have contained more categories of procedures if it had been made for an ambulatory surgery facility at which patients could not stay overnight. Then, only patients with a length of stay of 0 days would have been included.
A limitation of our methods was that we did not consider differences between scheduled and actual procedures. This is unlikely to have affected our results. It is unusual for ambulatory surgery cases to have the scheduled and actual procedure(s) differ in the category (i.e., organ) of the procedure.
We did not include ASA physical status in our determination of a list of appropriate procedures for a new ambulatory surgery center. Although patient (ASA) physical status is an independent predictor of adverse patient outcome (4), the median ASA physical status of II is generally the same among facilities, even when ranging from an office-based dermatology practice to a tertiary surgical suite (1) . Also, caring for an ASA physical status IV patient undergoing triggerfinger release under local anesthesia is probably less complicated than caring for an ASA physical status I patient undergoing donor hepatectomy. Still, the strength of the relationship between ASA physical status (i.e., patient condition) and adverse patient outcome (4) emphasizes the importance of preanesthesia evaluation and appropriate patient selection for each case.
We did not include the type of anesthesia in our calculations. The type of anesthesia is the previously reported method, other than using ASA RVG basic units (1) , to assess anesthetic complexity over a wide range of surgical procedures (5) (6) (7) . Yet the administrators, surgeons, and anesthesiologists at the hospital that we studied had already decided that the ambulatory surgery facility would do general anesthesia. Tables 1 to 3 show that we succeeded at developing a systematic method to create a list of procedures of a given anesthetic complexity. Still, the extrapolation that these procedures can therefore be done safely at a freestanding ambulatory surgery facility is hypothetical. We have three reasons for thinking that this supposition is true. First, we do know that there are marked differences in the distribution of ASA RVG basic units among all cases performed at different anesthetizing locations (e.g., office-based dermatological surgery practice versus ambulatory surgery center versus small rural hospital versus tertiary surgical suite). ASA RVG basic units can be used successfully to find cases that are seemingly unexpected for each location (1) .
Second, the surgical risk score used by the American College of Cardiology and American Heart Association (8) both successfully predicts geriatric patients' in-hospital outcome (4) and is rank correlated to the ASA RVG basic units. Specifically, the "low-risk" procedures (e.g., cataract surgery) have fewer basic units than the "intermediate-risk" procedures (e.g., carotid endarterectomy) and "high-risk" procedures (e.g., aortic surgery).
Finally, we know that the Agency for Healthcare Research and Quality's Healthcare Cost and Utilization Project quality indicators include surgical procedures (e.g., pancreatectomy and coronary artery bypass grafting) that have been found to have strong relationships to quality of care at hospitals (9) . There are Healthcare Cost and Utilization Project volume and mortality indicators for procedures with eight or more ASA RVG basic units, but not seven or fewer (9) .
In summary, in this case study, we described a novel methodology to develop a comprehensive list of procedures with a prespecified maximum level of anesthetic complexity to be done at a new ambulatory surgery facility. If someone wants to know whether a certain procedure is sufficiently "minor" physiologically to be performed at the new facility, they can refer to Table 1 and 2 to determine whether the procedure is included within the approved categories.
